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ABSTRACT: A rep! i cati on-def ecti ve and helper-independent recombinant p53 
adenovirus was generated. The virus, Ad5CMV-p53, carries an expression 
cassette that contains human cytomegalovirus El promoter, human wild-type 
p53 cdna, and SV40 early polyadenylation signal. Four human 
non-small -cell lung cancer cell lines representing differences in p53 
configuration were used to evaluate the Ad5CMV-p53 virus, in the H358 
cell line, which has a homozygous deletion of p53, the p53 gene was 
transferred with 97% to 100% efficiency, as detected by 
immunohistochemical analysis, when the cells were infected with 
Ad5CMV-p53 at a multiplicity of infection of 30 to 50 plaque-forming 
units/cell. Western blots showed that the p53 protein was expressed at a 
high level. The protein expression peaked at day 3 after infection and 
lasted for at least 15 days. Growth of the Ad5CMV-p53 virus-infected H358 
cells was inhibited 79%, whereas that of noninfected cells or the cells 
infected with the control virus was not inhibited. Growth of cell line 
H322, which has a point mutation in p53, was inhibited 72% by Ad5CMV-p53, 
while that of cell line H460 containing wild-type p53 was less affected 
(28% inhibition). Tests in nude mice demonstrated that tumorigenici ty of 
the Ad5CMV-p53-treated H358 cells was greatly inhibited, in a mouse model 
of orthotopic human lung cancer, the tumori genie H226Br cells, with a 
point mutation in p53, were inoculated intratracheally 3 days before the 
virus treatment, intratracheal instillation of Ad5CMV-p53 prevented tumor 
formation. These results suggest that adenovirus is an efficient vector 
for mediating transfer and expression of tumor suppressor genes in human 
cancer cells and that the Ad5CMV-p53 virus may be further developed into 
a therapeutic agent for use in cancer gene therapy. 
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ABSTRACT: Background. The aim of this study was to establish a clinically 
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relevant model for gene transfer to liver with an adenoviral vector 
encoding wild-type p53 as a first step toward use of this class of gene 
products in the treatment of primary and metastatic liver tumors. 
Methods. Full-size or 50% hepatectomized rat livers were subjected to 
asanguineous portal perfusion with a replication-defective adenoviral 
vector encoding wild-type p53 (Ad5p53), whereas control animals received 
adenoviral vector encoding Escherichia coli beta-gal actosidase (beta-gal) 
(AdSLacz) or Ringer's lactate only. Liver biopsy specimens, blood 
samples, and liver weight were serially obtained. Gene transfer and 
expression were confirmed by x-Gal staining for beta-gal, DNA/RNA 
polymerase chain reaction, (PCR) and western blots for p53 and -gal. 
Liver integrity was assessed by histologic findings, serum transaminase 
levels, and synthetic function. Results. The gene transfer rate in whole 
liver and after hepatectomy ranged from 20% to 40%. DNA PCR showed Ad 
sequences in livers transduced with Ad5p53 and AdSLacZ. RNA PCR and 
western blot confirmed expression and production of recombinant wild-type 

E53. Liver regeneration was not affected by p53 gene transduction. Liver 
istologic findings- and synthetic function were not different between 
transduced and control groups. Conclusions. Ad5p53 gene transfer to 
full-size or hepatectomized livers is efficient. Liver regeneration and 
hepatocyte function are unaffected by overexpression of p53. 
Adenovi rus-mediated tumor-suppressor transduction of the liver is a safe 
and promising adjuvant in cancer gene therapy. 
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abstract: Recombinant adenovi rus-mediated transfer of the wild-type p53 
gene into monolayer cultures or multicellular tumor spheroids of human 
non-small cell lung cancer cell line H358, which has a homozygous 
deletion of p53, markedly increased the cellular sensitivity of these 
cells to the chemotherapeutic drug cisplatin. Treated cells underwent 
apoptosis with specific dna fragmentation. Direct injection of the 
p53-adenovi rus construct into H358 tumors sc. implanted into nu/nu mice, 
followed by i.p. administration of cisplatin, induced massive apoptotic 
destruction of the tumors. These results support the clinical application 
of a regimen combining gene replacement using replication-deficient 
wild-type p53 adenovirus and DNA-damaging drugs for treatment of human 
cancer. 
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Abstract: In preparation for a clinical trial of the recombinant p53 

adenovirus Ad5CMV-p53 for the treatment of lung cancer, the potential 
adverse effects of Ad5CMV-p53 were assessed in vitro and in vivo. No 
infectious replication of Ad5CMV-p53 was detectable in HeLa cells 
infected with extracts from HeLa cells previously Infected with 
Ad5CMV-p53. No Ad5CMV-p53 DNA replication was detected by (32) Pi 
labeling in lung cancer cells infected with Ad5CMV-p53 at 
multiplicities of infection (moi) up to 1,000 pfu/cell (total of 5 x 
10(9) pfu viruses). The infectivity and cytotoxicity of Ad5CMV-p53 were 
examined in vitro in normal human bronchial epithelial (NHBE) cells. At 
a moi of 50 pfu/cell, Ad5CMV-p53 infection and expression were 
detectable in 80% of the treated cells. The exogenous p53 protein was 
first detected by western blotting at 8 hr and peaked at 48 hr after 
infection. Growth of NHBE cells was not affected by Ad5CMV-p53 
infection at a moi of 100 pfu/cell. The pathogenicity of Ad5CMV-p53 was 
assessed in BALB/c mice. The virus was given to four groups of mice by 
intratracheal iniection at dosages from 10(7) to 10(10) pfu; a fifth 
group received phosphate-buffered saline alone. None of the viral 
injections proved to be lethal; Mild to moderate peribronchiolar and 
perivascular infiltration by mononuclear cells and lymphocytes, with 
patches of pneumonitis, was the most acute toxic effect detected by 
histologic analysis in the two high-dose groups, immunohistochemical 
analysis of the same paraffin-embedded sections showed that infectivity 
and level of expression of p53 in lung tissue were dose-dependent. Our 
results demonstrate that Ad5CMV-p53 is a replication-defective virus 
that yields a relatively low degree of acute toxicity in mice; these 
data document a safety profile encouraging for clinical trials of 
Ad5CMV-p53 in the therapy of lung cancer. 
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